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@ Die eject system for die bonder. 

® A die eject system for a hybrid die bonder, in 
particular an automatic hybrid die bonder, comprises 
a support, on which a plurality of die eject heads are 
mounted. The system further comprises means for 
indexing movement of the support to index a die 


eject head into an operative position. 

The system has the advantage that It is possible 
to change rapidly from one head to another, either to 
eject different sizes of dice or in the case of damage 
to a die eject needle within a die eject head. 
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The present invention relates to a die eject 
system for a hybrid die bonder, in particular an 
automatic hybrid die bonder, 

A hybrid die bonder is used for bonding semi- 
conductor dice of a range of different types and. in 
particular, sizes to a substrate. At the die eject 
stage, the die is ejected from a die presentation 
system, a number of different types of which are 
known and used, and picked up by an appropriate 
tool. The choice of die presentation system is 
determined principally by the size of the die, and 
available die presentation systems include wafer 
rings, film frames and waffle packs, each of which 
IS available in different sizes. 

The die presentation system Is held In a holder 
which is transversed over a die eject head. Known 
die eject heads comprise a metal cap mounted on 
a bush. The metal cap Is provided with one or 
more holes which extend through the thickness of 
the cap. One or more die eject needles are located 
within the bush, one needle being associated with 
each of the holes. The needles are mounted on a 
pin, and can be raised or lowered relative to the 
cap, so that the needle, in the raised position, 
projects by a predetermined amount through the 
hole, above the surface of the cap. 

The number of needles, and hence holes in the 
cap is varied depending on the size of the die to 
be handled, and is generally one, two, three or 
four. 

In known hybrid bonders, If it is desired to 
change from a first needle arrangement to an alter- 
native arrangement, it Is necessary to stop opera- 
tion of the machine, remove the die eject head 
from the machine, remove the cap and the needle 
or needles, insert a new needle or needles, adjust 
the position and alignment of the new needle or 
needles relative to a centering point on the die 
eject head, replace the cap, re-insert the die eject 
head on the machine and then restart the machine. 
Such a complex series of operations necessarily 
takes a long time, and during the whole of this time 
the machine Is not operating. 

A similar series of operations has to be carried 
but if one of the needles becomes damaged or 
broken during operation of the machine. 

It Is an object of the present invention to pro- 
vide a die eject system in which the above dis- 
advantages are reduced or substantially obviated. 

The present invention provides a die eject sys- 
tem for a hybrid die bonder, In particular an auto- 
matic hybrid die bonder. An automatic hybrid die 
bonder, as shown in figure 1, comprises a die 
presentation system, shown generally at 104, a die 
eject station according to the present invention as 
shown generally at 104 and a die pick up and 
mounting system, which may be a die collet sys- 
tem (106) or an epoxy die bonder (108). A suitable 


die presentation system (102) is described and 
claimed In our copending UK Patent 
Application (Folio 15095) of even date 

herewith, and comprises a magazine (110) for stor- 
5 ing a plurality of die presentation packages (112), a 
rotatable clamp assembly (114) comprising first 
and second clamp means (116.118) mounted on a 
rotatable support and each adapted to collect a 
selected die presentation package from the maga- 

10 zine (110), feed it to the die eject station (104) 
retrieve it from the die eject station after a pre- 
determined number of dice have been ejected and 
return it to said magazine (110). The die presenta- 
tion system (102) further comprises indexing 

15 means for Indexing movement of the packages 
within the magazine (110) so that the selected 
package is located at a collection point for collec- 
tion from the magazine. 

After ejection at the die eject station (104), the 

20 die is picked up by a suitable pick-up and taken to 
a die mounting station. An automatic hybrid die 
bonder preferably comprises both a die collet 
mounting station (106) and an epoxy die bonding 
station (108). The die pick-up stage suitably com- 

25 prises a tool exchange system such as that de- 
scribed and claimed In our copending UK Patent 
Application (Folio 15096) of even date 

herewith, which comprises a tool bank (120,122) 
comprising a plurality of tool holders (124,126) 

30 each fitted with a tool and adapted for pick-up by a 
head (128). The head (128) Is mounted on a sup- 
port and can be driven between the tool bank 
(120.122), the die eject station (104) according to 
the present invention and a die mounting station 

35 (106,108). The toot bank (120,122) can be driven to 
index a selected tool holder to a station at which it 
can be picked up by the head (128). The die eject 
system according to the present invention com- 
prises a support, a plurality of die eject heads 

40 mounted on the support and means for indexing 
movement of the support to index the die eject 
heads successively into an operative position. 

By using a die eject system according to the 
present Invention, it is possible to handle dice 

45 varying in size from 200 microns square. to 15 mm 
square, with the machine In continuous operation. 

Two preferred embodiments of a die eject sys- 
tem according to the Invention will now be further 
described with reference to the accompanying 

60 drawings in which 

Rgure 1 is a perspective view of an automatic 
hybrid die bonder including a first embodiment 
of a die eject assembly according to the Inven- 
tion. 

55 Rgure 2 is a plan view of a die eject assembly, 
Rgure 3 Is a section on the line Ill-Ill of Rgure 

2, 

Rgure 4 is an enlarged view of a die eject head 
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as shown In Figure 3, in more detail, 
Figure 5 is a plan view of a die eject head 
according to Rgure 4, and 
Figure 6 is a section, similar to that of Figure 3, 
of a second embodiment of a die eject assem- 
bly according to the invention. 
A die eject assembly (Figure 2) comprises five 
die eject heads (10) mounted on a support (12) 
which is rotatable about a central axis (A). The five 
die eject heads (10) are spaced equiangularly 
about the support (12) and each Is removably 
mounted on a support bracket (14). A centering 
mechanism comprises a centering support (16) 
(Rgure 4) fitted with a centering, cone (18) which 
locates In a matching hole (not shown) in the 
bracket (14). is attached to a housing (20) of the 
die eject head (10), in which Is slideably located a 
needle holder (22) mounted on the upper end of a 
pin (24). The lower end of the pin (24) Is attached 
to a spring loaded carrier (26), which is biased 
towards a floor (30) of the housing by a tension 
spring (28) mounted on an upper securing bolt (46) 
attached to the carrier (26) and a lower securing 
bolt (48) attached to the inside wall of the housing 
(20). A centering unit (32) is secured in the housing 
floor (30) and co-operates with a centering bush 
(34) as shown in Figure 3. A further centering pin 
(36) similarly locates in a pin centering unit (38). 
One or more die eject needles (40) are mounted In 
the needle holder (22) and secured by means of 
screws (not shown). Movement of the needle as- 
sembly comprising the needle or needles (40), 
needle holder (22), pin (24) and .carrier (26) is 
guided by a mechanical guide (44) located within 
the housing (20). 

A cap (50) is secured to a bush (52) at the top 
of the housing (20) by means of a screw (54). The 
upper surface of the cap (50) Is provided in known 
manner with a network of grooves (56), holes (58) 
being associated with each of the grooves (56). 
These holes (58) extend through the thickness of 
the cap (50) and communicate with the inside of 
the housing (20) for evacuation. Additional holes 
(60) similarly extend through the thickness of the 
cap (50), one such hole being associated with and 
positioned vertically above each die eject needle 
(40). 

A further centering pin (62) is mounted on the 
outside of the housing (20) by means of a block 
(64). This pin (62) is used in setting up the head 
outside the machine to determine the precise posi- 
tion of the needles relative to the fixed point of the 
pin, as will be explained in more detail later. 

The head (10) Is mounted on a support (12) 
which is rotatable about an axis (A). When the head 
(12) is in the operative position, it is located with its 
centering unit (32) and centering pin (36) vertically 
above a centering bush (34) and a pin centering 


unit (38) respectively. The centering bush (34) is 
mounted on a plate (66) on which the pin centering 
unit (38) is also mounted. A vertical cylindrical bore 
Is provided centrally in the centering bush (34) and 

5 a rod (68) is slideably located within the bore. A 
vacuum connection (70) is provided so that the 
housing (20) of the die eject head (10) can be 
evacuated. A stepping motor (72) is connected by 
means of a disc (74) to a block (76) on which the 

10 rod (68) is mounted and can be controlled to cause 
vertical movement of the rod (68), 

As mentioned above, the five die eject heads 
(10) are mounted on a support (12) which Is rotat- 
able about a central axis (A). A motor (78) is 

76 engaged by means of planetary gears (not shown) 
with a toothed belt (82) to drive a shaft (84) con- 
nected to a parallel shaft (86) by means of a spur 
wheel (88). The support (12) is mounted on the 
shaft (86) and is rotatable therewith. 

20 In operation, two or more die eject heads (10) 
having the needle arrangements required for the 
particular dice to be handled, are mounted on the 
support (12). Prior to this mounting, the heads are 
inspected, and the x.y offset of the needles (40) 

25 relative to the pin (36) is recorded for each head. 
The offsets are then fed into the control system for 
the machine so that the exact location of needles Is 
known, and the die presentation system can be 
suitably positioned so that a. die Is available for 

30 ejection. 

The support (12) is rotated by means of the 
motor (78) and associated gearing, so that the 
selected head (10) is in the operative position of 
the die bonder machine (100). The head (10) is 

35 lifted by the air cylinder (71) and associated gear- 
ing so that the upper surface of the cap (50) is 
positioned immediately below and In contact with 
the under surface of the wafer (102). The vacuum 
connection (70) Is then released and the chamber 

40 of the die eject head evacuated. The under surface 
of the wafer (102) is held down on the upper 
surface of the cap (50) by means of the vacuum 
applied, through the holes (58) and communicating 
network of grooves (56). 

45 The needle assembly is then further raised 
against the spring (28) by the stepping motor (72) 
so that the needle or needles (40) project through 
the corresponding holes (60) In the top of the cap 
(50) by a predetermined amount The die located 

50 above the needle or needles (40) is then ejected 
from the wafer (102) so that it can be picked up by 
the tool of the pick-up system (106, 108) and taken 
to the die collet station for mounting on a substrate. 
The movement of the needles and their speed 

55 can be programmed. 

A second embodiment of a die eject assembly 
according to the invention Is shown in Rgure 6. In 
this embodiment, an alternative centering mecha- 
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nism for centering the die eject head (10) on the 
rod (68) Is provided. 

Precise location of the die eject head (10) is 
achieved by means of a three point location sys- 
tem. Three spheres (90) are mounted, equiangular- 5 
ly spaced, In the upper surface (92) of the plate 
(66), in recesses (94) machined close to the outer 
edge of the upper surface. Three matching location 
points are provided on the lower surface of the 
head (10), spaced to mate with the spheres (90) to 
when the head (10) is placed on the plate (66). 

The first of these location points Is a concave 
surface, which determines the x-y position of the 
head (10) relative to the plate (66); the second is a 
flat surface which determines the height of the 75 
head relative to the plate and the third is a triangu- 
lar prism which determines the angular rotation of 
the head relative to the plate. Thus, In a simple 
manner, using a three point positioning system, the 
x-y position; angular rotation and height of the head 20 
relative to the plate can be precisely determined, 
reproducible to an accuracy of a few microns. 

Claims 

25 

1. A die eject system for a hybrid die bonder, 
which system comprises a support, a plurality 
of die eject heads mounted on the support, 
and means for indexing movement of the sup- 
port to index a die eject head into an operative 30 
position. 

2. A die eject system according to claim 1, 
characterised In that the die eject head is 
precisely located in its operating position by 3S 
means of a cooperating centering unit (32) and 
centering bush (34). 

3. A die eject system according to claim 2, 
characterised in that the centering mechanism 40 
further comprises a centering pin (36) and a 

pin centering unit (38). 

4. A die eject system according to claim 1, 
characterised in that the die eject head (10) is 45 
precisely located In its operating position by 
means of a three point location system. 

5. A die eject system according to claim 4, 
characterised in that the three point location so 
system comprises three spheres (90) mounted, 
equiangulariy spaced, in the upper surface (92) 

of a plate (66), and three matching location 
points provided on the lower surface of the 
head (10). 55 

6. A tool exchange system according to claim 5, 
characterised in that the three location points 


provided on the lower surface of the head (10) 
comprise a first location point which is a con- 
cave surface, which determines the x-y posi- 
tion of the head (10) relative to the plate (66); a 
second location point which is a flat surface 
which determines the height of the head rela- 
tive to the plate and a third location point 
which Is a triangular prism which determines 
the angular rotation of the head relative to the 
plate. 
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